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A first CELP coding circuit (14) receiving a signal obtained by down-sampling of an input signal by a 
down-sampling circuit (1), outputs a part of coded output to a second CELP coding circuit The second 
CELP coding circuit (15) encodes the input signal on the basis of the coded output of the first CELP 
coding circuit. A multiplexer (7) outputs the coded outputs of the first and second CELP coding circuits in 
a form of a bit stream/ A demultiplexer (18) outputs the coded output of the first CELP coding circuit from 
the bit stream to a first CELP decoding circuit (16) when a control signal is low bit rate, and extracts a 
part of the output of the first CELP coding circuit and the output of the second CELP coding circuit to 
output to a sec ond C ELP decoding circuit (1 7) to output via a switch circuit (1 9) when the control signal 



is high bit rate. 
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^^iJ-^yy >^Lfc«**£»*5S&— CELPflF^fc 
[3||5l4tt«F^ba^©-a5** - C E L P#-§-fc|E]8gl5 
icm^U *-CELPW-8^bIilBSttA*(S*SrJB-C 
ELP«F-^bl3B|©ff-Wfc;ffl^t«<5#iRF*fl:b v Tfr 
JS— , HS-CELPW*<klHlK©49# 
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ELPW*<bl5«S©tB**ttaU, *Z©CELP«f 
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^/v^fa * ty-fvt Sric-r-C if* y * * Sr NPgJI# 
SgnPgJl (n = 2, N) ©ft-JS-fb^SfcJS^T, $ 

tOt^bSSnBtl (n=l, N) ©*-g-#asra 
«U try h* h!)-A^b»nKIif©fyf-SrS 

-r-r yf * * n nm<r>^^^>v^% t yv >- 

fclW&TaWMfcfc**--* yfy ?*k 

InRIS (n = 2, N) Ofl[##afc*i^T. In 
pgil * f© t' y <?-Sr*i-^ y * * a> f y^ 

InPgif (n = 2, N) ©W*-ft#a^*S^T» I 
n - 1 BfJf*-C^W*fk*#bfce y ^-kS*i-5^f 

In- 1 »«4-C»C«F-!Hk**Ufcn - 1 ft©^^^ 



affy h h §r*"t-*JPft-§-[C/S 1ST. HilfS«*¥ 

s©"t , *»e>»nPBrJi (n=i> — % n) ©a^-^asra 

hi h y— A*»P,JgnHtJi*-eotry^-i-^ 
/vf-^/^li * t y-C ^Srii-fvf ^-r y ? x k I n pgfB 

mnmm (n = 2, N) ©fc-JM^afc^-C, In 

I n - 1 pgjf ;£ -CCTA'TvOloMt* t $V -y k Sr^i" 
■i y ^ * "bl— ©-^/u^NV^fg -5§-£rffr£1-3 t 

huIHI— ©-^/v^^Vim-f-SrW^i-S^^Vw^wfiieSr 

i<f-§-£*i--f ^ y?*fr bl~ ©-^vi^^/i-iff -{§- 
*m^-FZ> -? /is?- y</\s k , 

% n mm © y -r v sr*-r-r y ^ ^ e> >- 5ra-§- 

WEiBl&a-K^ h/WB-g-iS&BEm-©^^-! 

[ft*«5] *^«*Sr»JlWtW-«^k-*-SIRt, A^» 
f^l§Ofyyy v^ajftRSrX-fbS-erfcfll-g-SrN- 
lfifffifeU A^l^fg-i-iBuiB-y-VT'y J^fflSHRSr 

n^tvxntz.mM^mmwk^y^k^^ 

InPgS (n = 2, N) ©^f-f-^atCjoVNT, ^ 

J5gi-^®J^=i— K^-y^g?^[H]?ST'&o-Cna©flS!^fi 
k. 

In- iP!I4ftl?fMfLfcn- 1 <@©^^/n" 
-e/v^</'i'i{r-§-©-'^i'ificB$:??-§-(b-t-'5-7^^^w 
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**i-5*»^a!i«sac*iEiisi: . 

£*Ufcn-lfl©i*^ffl««fc.fc5, A^Jft-§-W^ 
£, 

»©4>i»5>JBnB« (n=l, N) ©fc-g-^a&a 

«u try f y-A*»c>«n»Ji*T?o*^awR 
$nEu -e© f s/ ^^^-r-r y * e> f y ^ & 

B&v ^/Vv;M£e43l«K*^T. n BS©^^ 

naffrfcu A^^is-g-tSuis-y-vT'y >v*n®8& 



JgnBS (n = 2, N) ©#-!Hb#«fc*>V*-C» SB 
n - 1 WW^^fcW^tt-S-Ufc*^ iB«ft«rllSnPB 

s^fcit^A^f -§-©-y->7°y v^jsasstk©**^ 

^ Ufc n - 1 flofftftHW&ftK: «t 9 . A*«*©*l 

ism Lfc^^^aa^Mff tttm^mftm vxmm^m 

-r/i'^Vv;* gnosis] 8&£ % 

[If *JB 8 ] f f h u— htciS DT S H^fs^- 

a©«p*»feSfn»*. (n=l» N) o«-g-#a«ra 
fcit 5 A^m-i-co-y- y ^y*««E»±©«*fc*ift-t- 

[»*«9] W^fS-f-SrBJBWfc^^ki-SKIH:, A^3 
1W*U A^^«-§-i:mIIE-y-V7 p y vy*Jl^$: 

^^/v^fs * £ y W > £ Sr*-f >f y ^ ^ 5r N B*^ 

InUI (n = 2, N) ©*HWfc¥«fc*»V*T, * 
n - 1 Be*T*(C^f-§-ft;m-§-Lfc n - 1 teO-v^^^w 

&\,^tt'</\'XtfLmm&(D ft?, SB n less »* 5 ib - © 
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i o i f^hu-h feus dt> w^m 

mnPgm (n = 2, N) ©«#-#&fc*SV*-C\ 3?n 
- l Vkm%X-<D^ )V*f-^)\>M%%*^T4 >-7*y9*fa 

hu EB~ © -eyv^/>Vw^ ff £flt/&-f 5 ^/v* ©tea £r 

&aftbS*fcflH§^ tvry v^JHttlBc^vMt^ 
, U Tftfclft^ j(H«*i: ^y^k -*>\> 

J-'^^m^kfJ >k Zgc-fJ ^y? xtrNmiSft 

Winpgm (n = 2, N) ©#-5Hb#fS:lc:*i^T, 3& 

n - 1 v$m*x*iz.n^m-%-i>tc t° y *-fc*H-*ss# t° 

l*i-3*£:=»- K^y^»*lHlKi:, 

ffi n - 1 pgjf S Tffc«F*<b«* L fc* s/ ^ fC*H- 5 M# 

IB n - 1 »JB4^fcflF*ft;«*Lfcn - 1 fiWT/i^^ 



[ft*3Sl 2] «-§-T5fc's/ h Hr&DT, I¥±m 

a©1'*^IBnH« (n=l, N) 

Pet eyftv/^/^^ty-f >-£S1--r isf y 

9 * Zmm-tZ'r-T^y'i'9 -fr k . 

IS n Pg® <D tf ^Sr^-r-f y ^ ^*-e> tV ^ 

9'&?rm&k. 

$Zn- l^m^(D^/u^-^/u^.m^kV-f ^k-kfrT 
^^jt/^/w^tee^ttJ-S In l^g ff>-r;vf-/< 

/p^m -i-i: MEM— ©-^/w^^v^fa Lfc^V 

m n Rtg * x-omm^w&m&m-i-j fry9*frt>m 

-l«fpj«U A^^ff-§-tHuE^^7 p y >-i/JlfeS 

a t *T#s^bi-5#^-g-<b^llT*fcoT. 

In|5gg (n = 2. N) OW^bfcfcl^T. SEn- 

i mm a -eiciw-iHfca* eidtm^mmi k m n nue -e 

SO"t"«>b*nM (n=l, N) 
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ft SrS-r-f Xfy^^ifn Pgg © fc° y ^ £ -*t**f'*A> 

& n pgB * "CO Jjyif ^ jWaftS:*-*-^ yy-xfrbm 

[Mt9 1 5 ] l IB«^*W*fbl6fllT?*5HWk 

Lfct'y h y-A£, M$92£«t®*?raHHftt 

[»#5i 7] »^5iE«W>*^«F#flaiE«-e«F*fl: 
**r8F-JH bar-s**, 

LfcKV hy-A^, IfWtJgl 0 
[iM2 0] «#JS1 1 lE«0*^»*<k3!t«-C«F* 

<b Lfc fc" 5/ h * h y -A |ft*]£ 1 4 

[«*3S2 2J A^a#^y->v-y->-^y 
mien-© A*«#*w#fl:-t-5 m-&wk&m t , 

lKnE*-^ #<fb#JI3: t * ~»»fl:#a©«F*fl:m A £ tr 
-y h y-i»(c^mbTm^i-5-v^7°u-^-y-t. 
swa f y h ^ h y - a t «o»«# sr X* b . Sfris^j 

tr yhk-h bUIB tr y h * h y - 

«ichwju mBMmm*&H—*y ^ h «:*-*-» 
-a-, Htiffit'y hy-AA>«b, Mmm-m*fc^®o 
&*imt)<D-i$kimn-n*it^&<Dm%-itmt)* 
ttwu ^-^^tcta^-rs^/^ru^-y-i:. 

5, 7, 9, 1 1 ©^T^-»C|E«©W^#^S 
©itulEliS 2 p&Jf (n = 2) ©*^fb#f!:«fc!)ft5, :i 

[«*«2 4] «flEJIS-a#¥«*s, if*3S2, 4, 

6, 8, 10, 1 2©^i"ix*»-^Ett©*^«*SHt 



©tulESg2|5g/I (n = 2) ©«-5§-#i£J;>3£S. ^tSr 
[00 0 1 ] 
[0 0 0 2] 

[&5t5©J£ffi] «ft5t'y H^-h^tt5i 

s*«-§-©-y->-7°y ^ym&ms&frzpgmft^ucm 

2 6 3 0 9 6§^« ( rx«lj i<^5) Kfi* 

nPWS (n = 2, N-l) IdtSt,^ A^/fg-f-© 5 
♦.JBn-lBiiDt #«iMfcV hf&Zm^fr 
J6n-l««£^fc4&^ktt*Utn-l«©«-g- 

#*»&3BN- 1 Bt**-Cfc«F-^fk«-g-UfcN - 1 <@©fg 

[0 00 3] HI 1 2 Sr#flg LT> ^bfc^F-g- 
SfcS^^S!! (CELP : Code Excited Linear Pre 
dictive) mWfctttm k ^fc* W*fl2«*K«©» 

Lfc^^^ttTl^o =fe*5. 12112(4, ±IBS:»75 

[0004] 012 SrtiLt, C©*J*W*fk3fiBfc 
o^tt(Tl;^t5„ y'^v-y-^T'y >-y*[3Klt4, 

A*«-§-£*'*>"y->-7 p y («y*.fi» fy/yy^ 

^SftSrl 6 kHz^fj8 kHzl^ftti) Ltf- 
©A^m-§-Sr^L, ^-©CELP^F#<klsIK2(cm 

^j-TSo :r-e, y^v-y-^^y ^^1^1 ©Bj^iabj 

ICO^tli, P. P. Vaidyanathan(C<t-5 "Multirate 
Systems and Filter Banks" tELfeJIt ( ^SC 
Wt2\ k^b) ©4. 1. It5 (Figure 4. 1 — 7) 

[0 0 0 5] ^— © C E L P^F-S-'ftlHlK 2 fi, ©A 

T, ^^{f-§-©^-<y h/vS^ttSrS-t-iH^^SJ^ft 
SrJUUU ^i-^i^^ail^7^^©Sb8s«-§- 
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t, n&^tcmr^w&mt*. caveat, n^t-r 
*f-mn*ik-tmM&tt\±. sto&a- yy tmsi%z> 

fc^-y^t hfrt^xmZtl. -LEMfifc#M\ J- 
P. Adoul £>|C1 <fc .-5 "Fast CELP coding based on 
algebraic codes" (Proc. ICASSP, pp. 1957 — 196 
0, 1987-ffO tILfcm ( r^r^3 j £1^5) KiBffe 

[0006] ±fES/£;='— y*<# h^t-^^y<^^m 

[0 0 0 7] «£(f-S§-«\ ±SE®bSm-S-T'-hl5IB^^ 
>f /w^ Sr^ift-T 5 r i: Id i r t *st? 

cDC E L P^lH]S§3 i-v/t^l/^lr 7 tcm^i-r-So 
[0 0 0 8] ^-©CELP«-§-|h18S3T'»4, ±iE3D£ 
= — h's<? h/v k ±.m-?fr?-^;v*m*k k ±1E^V >- k 
±.&MM*f'1Bmmklcttl&-tZ'( yf? ^ ^ t SrA^ 

[0 0 0 9] 7y7'ty7 , !l y^H]B§4 f±, ±fEW±ft 
S:8kHz^f,16kHzlcf{St5) L Srffrjfc 

u n^isi!S5K:tH*i-5. 7y/fy^yy 

^0!g4lc:o^Tfi, JblE:£:iK2<D4. 1. 1® (Figu 
re 4. 1-8) 45*1^*501?. ^CDlftBJfi^B&i- 

[ooio] ^msgste, WH3ti7j;ytyry 

[001 1 ] 3?~<DC E L P^^lHlK 6 fi, A^ Lfc 

±isM^fs t^i-©c e l p^^tiHiss 2 k mm\zn 

^u^-y-7trm^1-5, -^/U^U^f-Tfi, 31— CDC 

km-<ocELP$m-it\Bi&6frt>At)Ltc4mm<»'{ 

[0 0 12] »lc : ffWi#3S«toi^TeiTK:ttWt- 



5. Ii^g;&s«#®if£*rlgfc2«ffi© 
[0 0 13] -r-wv-^yu^-irste, ±IEt'y h U 

i/- h&m-tm^, ±ist*^ h y-A^b. m— <d 
c e l pw-JHtnns 2 iz^xn^t bfc 4 a^w-r y 

ry^^i jg ~ CD C E L P W^kEIK 6 {C*JV ^T#-§-^ 
Lf;4i|c9^yfy^^cSrtttiiU -tax-fat, |g— 
CDCELP«-§-[el8S9i:^-(DCELP«-^-[i]^l 0 iZ 

»£\ -hlEtTy b y— A^f> s i-OCELP^ 
fc[H]?g 2 (cao I, ^T^-SHfc Lfc 4 fll®<D-r yfyt* £rtt 
fflU ^-<DCELP«-§-lH]^9«D^{c:m^i--5o 
[0 0 14] ^-<DCELP«-§-IhIK9H, fg — CD C E 

l pars-Egg 3km emmz <t 9 , a* Lfc a nm<oj 

±tE l ^^^</^^iS^rk±t&^^ >-k±ffl&M^m&M 

[0 0 15] 7y7*fy/ji y»i l ^.^ j/ 
■y-^^y ^^ih]e§4 tm^Ts'^-y-i-'^y t 

[0 0 16] ^-<DCELPm-S-[eI8Sl 0H, 3?-cDC 
ELP«#m?S9i:ID«(w, A^bfc4S®(D-l'>-7 f s/ 

^^.^t., ^ at t*at, ±iffitjs:=»— h^t±tB-7 

ftt, f?4ff#Sr^U, AP^Ei^l 2k:Hl*i-S 0 
[0 0 17] JP^IhISSI 2f4, A^JbfcS^m-i-t, T 
j/T'f-y^'y V^ES&l liaot7j//ty^!)^ 
^atfc^-cDW*«#t SrAP^L, ^-<Dff^{a-St L 

t^-y y^iags 1 3 (ca^-r^o 
[0018] x-r s^niggi 3fi, ©w^flr-g- 

hy-b Sr^-T^a-, A^3 Lfc±IEM- 

•DSdfeff-s-srTj/^-y-i^y ^-ymmi lictu^u, a 

Sr«-T^, A^Lfc±f5B-cDS*fS-§-^^^^k 

[0019] &{C, [21 1 3 Sr#R?. LT, El 1 2 iZyjk Lfc 
CD C E L P #*HfclHl8& 2 io «t O?^ ~ <D C E L P 
jbHIK 6 T'^ffl $atT^5 C E L P^^t^fc:S^< 

[0 0 2 0] 0135r#f,t5t> 71/- A#«|5]fc 1 
0 1 fi, A^Jffi^ 10 0 Sr^LTA^ LfcA^ffi-f-Sr, 
7 u— Afefc^MH L, A^fiJIslK 1 0 2 tctij 
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t)-rZ>o -^^^U-A^fJEKl 0 2f±, ±1B7U-A 

»^«MffHK 10 3^-^7 hflUHfefclaJK 1 0 5 
tcttJTrTS, *«5T«^WIh1K1 0 3 0:, 
^ffJBKl 0 2*frl,XAt!£titzis^$: j y-77 \s—J* 
fcKWSWtf I, H^affSa (i) . i=l, 
-, N p fc*«T , ffl«** : Hfc:igtt 1 0 4 i: h 

ft-t^iHiKi o 5 trnts*- h*7-y?mmm&i o 7 
oj -c*>s. »^a»«fffiKir±x safBW&, 

[0 0 2 1] jft^a«»*-^blHlK 104 T*f±. f-^ 
<<? V ft ( TLSPj lC»Ltt, mefr 

Np 



1 - £a(i) R2 1 z" 1 
i=l 



Hw{z)= 



1 _-i 



Np 

1-2 a(i) Rl" 2 
i=l 



*.tf, fttbias "m*-<? v^n (lsp) 

J6 4-A, pp. 599-606, 1 
9 8 1f) ( r;fcjgfc5j t^5) tr#fiB.i--5^ 
S„ L S P wiT-'ffcfete, JSfci©#ifc«:flH^3:: iras-c* 
£5„ *flcW**jfett» Wiff, W4-1 7150 
0-§-^# 9 7 6 OOf) ( r3ttfe6j t 

[0022] £ b k, j»«^ai««»^ft:iai6 1 0 4 

li, l^tLSPS:i^t»Mfffl#ia' (i) , i 

= 1, Npi:s»u^ ±mm^tmm^mmm 
gg^iHiss io7i -^/^y<^^umm^ 108 (cm^ 
1 1 3(ctb^ji-5<, 

[0 0 2 3] * — fy Ht-g-fls/fcElB 1 O 5 T'fi, 
(1) -ca$^5WU8a*M»t7>f/u^Hw (z) Sr, 
±IBf-^7 u— Art OA*(S*T?IHtt L> WHSfi^ttl* 

[0 0 2 4] 
[$Cl] 



(1) 



[0 0 2 5] ^t, Rl, R2I1 ®UgM#.ttttfi£ 
•J»i-5a*ffi»:-Cfc5. R1=0. 6, R2 

= 0. 9-e&3o 

[0 0 2 6] PHUKrt-C^ LfcEBuf-T'^ V— 

jxomj&^M-et&y 4 w (2) #rb) t±iB« 

iM^tttt^-fA^Hw (z) Srffigg^Ufc^IiSfi^ 
Wt^7^^Hsw (z) £, t7*7l/-A^ 7 7 

1 

Hs{z)= 

Np _j 
1 - 2 a»(i) « 
i=l 



r 1 O 6Sr^-LT^e>*t5iHft*^7U— ^©BbJRfB* 

[0 0 2 7] 
[HC2] 

. - (2) 



[0 0 2 8] £ib»c, ±E*M8S*W»*re#a»e>±IE* 
U #-^yh«*X (n) , n = 
0, •-, N-lSr^-TSo ^-T*, Nttf7"7l/- A 
ST'fcS. ^-yyh(f*X (n) SrMJCa-K 

y s/ * &#is]B 1 0 7 1 -?^s</i'*nm\Bi'& 1 0 8 i 

f«3RIIIB8 1 0 9 Kffl7Jl-5. 



[0 0 2 9] jUSa-K^s'^aSSlflHlBSl 0 7 X'fi, * 
77^A^7 7 7 1 0 6 5r^LT#? 5 tuSBtff-^7'7 

= — H/Wf-§-Ad x (n) , n = 0, -, N- 1 
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&K»U W±flM§-SAd x (n) , n = 0, N — 
lSrfl^U (3) tSJW, ^— y y hfa^-X 
(n) t ff^fa S A d x (n) OSiEl (dx) £r 

dx=17, 14 4) *>P>a^i-«. iSiR£*b;fcfc° 

th-eti* Ad (n) „ SAd (n) kirZ> 0 
[0 0 3 1] 
[&3] 
f N-l I 2 

2 X(n> SAdx(n) 
N-l 2 U=0 | 

El{dx) = 2 X (n) - •■• (3) 

n=0 N-l 2 

2 SAdx(n) 
n=0 

[0 0 3 2] jfiJCa— K^y^SESRlHllSl 0 7 #/NVvxcOfe«tt, ^^ftfc^-J&Jfeft fetbfc 

tfj^WmN&l 0 9{c. f©S4«tS Ad (n) & f^7l/-AftN = 4 0, ^/W|;P = 5C!|^0/^ 

y-T V^^IhIK 1 0 9 t -v/v^NVv^ggSHlElK 10 8 *4fc1HiMli<&0»4\ * 1 l£^-t\ 

IC, Hi*-*-*. [0 0 3 4] 

[0 0 3 3] -*)\>1-'<i\'*®MW& 108 TAsf- [* 1 ] 







0 


0.5, 


1 0 


.15,20,25.30.35 


i i 


1.6. 


1 1 


,1 6,2 1,26,3 1,36 


2 


2.7, 


1 2 


,17.22,27.32,37 


3 


3.8. 


1 3 


,18,23,28,33,38 


4 


4.9. 


1 4 


.19.24,29,34,39 



[0 0 3 0] ffrfcbfcjBf&a- K^* h/Hf *A d x 
(n) , n = 0, N-lSrffl^T, t^7U-A| 

tI«f.ll*Wlt^7-f ;v^Z s w (z) 



[0 0 3 5] ]3=fc, s<A>X<D&Sttt* @tt«^-C$)5. 

^m-f-OCj x (n) s n = 0, N-l£r#|/£U 

WZsw (z) Sr^lbUT, W£if-§-SC j x 
(n) . n = 0, N-liS:MU ftiS (4) "C« 



N-l 2 
E2(jx) = 2 X' (n) - 
n=0 



£*u3HllgE2 (j x) i 5 t-s -i^fy 

tt, #W¥9- 1 6 0 5 9 6^$R »7-3 1 8 

0 7i*) ( r^cifc7j t^5) Kf¥bv\ m&.&titz 

ia%r*. **i?ti* Cj (n) , SCj (n) t-TSo 
[0 0 3 6] 
[ffc4] 



N-l 

X X' (n) SCjx(n) 
n=0 

N-l 2 
2 SCjx(n) 
n=0 



(4) 



[00 3 7] r^T% X' (n) . n = 0. N-l 

»i, ±E^-fy HBtX (n) SrIIWEaKSa-K'-s* 



h/Wr8-©W±«*SAd (n) (C^LTE^-fkUfcfs 
#-C*>9, 5£ (5) T--§-;L^;h,5„ 



(9) 



^¥11-030997 



[0 0 3 8] 



X'(n) = X(n) - 



N-l 

2x(n) SAd(n) 
n=0 

N-l 2 
n=0 



[00 3 9] 4 fc, -7/v^/^v-^gll*[Hl?g 10811, 31 
RJjlfcTAf ^«*C j (n) .ft 
SCj (n) Sry-f v»*IhIBi 0 9ir, MJSti'f^ 

[0 04 0] y-f V&ftlaltt 1 0 9 -Ctt, — K-s 

;Ml-§-CDyV>-$T, -ttu^tu, Gkx (0) , Gkx 

(i) , kx = o, K-it-rs. Mcmttv-iistn 

N-l 

B3(toc) = 2 J X M - Gtoc <°> SAd < n) 
n=0 

[0 0 4 2] Sfc, aSiLfcy-Y Vt±E3t^a— 
U lElfiHf * I/- A/< y 7 7 1 0 e Id. ± 
ttJ73l-5. 

[0 04 3] 014 £#fis UT, 8F*fcfli©S5— 

©CEL P«-§-|H]8S 3 t'&%m<n>%— OC E L P«-§-|h] 
&9iSg-©CELP«-§-|E]S£l OftfflStitl^C 
E L P^^b^KS-^ < «#lelKW«^SrSiWi-5o 

[0 0 4 4] «H^jH«Ktt-&lslK 118 T»tt, A73* 
-f-1 1 4^5>LTA73b^c-l'>"7 :? 3'i5'Xi{)^> m^ftM 
Jfr^mWk*' (i) . i=l, Np^SfU S 
±fS*f^j*08S 1 2 2Kffi7ji--5o 

[0 0 4 5] JftS=»-K:/!/*«-§-|H]Igl 1 9T?I4, A 
TjiffiT-l 1 eSr^UTA^bfcifEf ?W>fy^ 
^*»6>»Jt£:a— K"** h/Wt*Ad (n) Sr3H§-U t 
^/<^*»ia» 1 2 0-Cf4, A73«^l 1 7£?>L 
TA73 Lfc.ifE-vvl'fV^v^ff -§-£>-f ^x -y 9 
/V^;V7|gf C j (n) &«■!§■ U -tix-eH, 

a-g-misi 2 i Km*-*-*. 

[004 6] y-f >«#0SS 1 2 1 T*I4, ATJifS^ 1 1 
5 Sr^LTATJ Lfc±fEy^ > / <0'f yfy^i 1 ^'-!' 
yGk (0) % Gk (1) &«*U iEaWSa— K^< 

tagfiftML, B4« -g-^ieiss 1 2 2lcm73i- 

[004 7] «£{f #ffr£lslgS 1 2 2 T-f±. BfifflT-S-C 
»»fffl^7-(;^Hs (z) ^SEifti-^r tlcj:>7 
f?£fB#£ffr£U ffiTlffi^l 2 3{'ttJ7J-T5„ 

[0 0 4 8] 



lies] 



SAd(n) 



[5) 



SAd (n) £±fE^/V^/W*<£>W:±{f-§-S C j 
(n) t±U*-?'y Mi^X (n) Srffl^T. 
(6) tg^tiSflE 3 (kx) *:*/Hb-r<5J:5m 

SlRi-5o iSiRSftfc^^y^keDjgjfc^ — K-<^ 

k (0) , Gk (1) 
[004 1] 
[|&6] 



Gkxll) SCj(n) ] 



(6) 



[%mtm^^ : )tir^m\ L-a»uease>» mi 2 
75sia 1 4 sr#^ Lxmx Ltc^n^m^mm^ 

[004 9] -trojSfitt, IgnRtJl (n = 2. N) 
K*5^T. »n-l»Ji*^K:CELP«^l:«-§-Ut 
n-l ®<DW±m^ZAZ>m^bW& Lfc^SMg-g-Sr 

[0 0 5 0] 1"fc*>*K ^nPWST*, ±fE^fB#^C 

St* * SK^ 5 / - # © J^HbKSSfll £ -5 fc 
Sfln-l|^Jl©#^7^-*©#^fb3§lw.fc»J3Ht 

a*u #ft**b'<7*-*©w^3ft**si*i±*i\ 
[0051] b/c^oT, *^sjf±, ±Ep H m^i-^ 

*ftfr*ai-*» ***F*fl36«. **«*»t,Rir* 

[0 0 5 2] 
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fooT. %nmm (n = 2, N) ©f^tftlCfc 

v % n - 1 mm * T~\zn^m%- Lfc f y 

[0 0 5 3] ^WO^Jfa-JHSBtt, tt^tSlfy h 
u-M^Dt, S±«#©*v^y ^^ffl«»ASfiffi 

t'y h U- tfc«*#aSrflt*., h 

PgS (n-1, N) U tfy 

BnPWS (n=2, N) ©«-§-#»»::*5^-C, 
3? n PWS 4 T© t* y f- £ >^ y y * d» f> fcf y £ 

7*y ^«*HIBS:-&tf r. t i" 3. 

[0 0 5 4] 4fc#*?il<0*J*RF*fl:8W4, *J*fll * 

m^tttiftD-^}) ^ymm&z&itmtiz.m^*. -y 
idfm^mw&k. tr y^t ^r/vf-^^m^rt ?<< -* t 

ffftlS-efcot, S&nPgJl (n = 2, N) 

fc x JRn-lWJi*T?fcW^t:**bfcn-lfi©-r/i' 
/u^/u^jfclllB&i, StrfB^— ©-v/i'^Vw* 

[0 0 5 5] *»w©*^«-s-»«»4, a*r5 
tfy h f- McftCT, ftete-S-oiU'T'y y^lti: 

h u- h tt, itui2«^#a©+a> 

^SgnPgJI (n=l, N) ©«-S-#»*SifcU tT 

# t yV ^Sr*^ y 9 * t M n WJi©*^ 

■fr «:«*., S&nPgJl (n = 2, - % N) ©**fat*i 
I^T. %xvnm%X<r>^y^m.-t^ V^yy^ri^fc? 



■§-Sr*i _ '1' y ^ v^f-/s>^f§^5rf 

[0 0 5 6] *««©#w-jwa!wr±» 
tifjia-y>'7 o y ^y'm&m^mt^tcm^. 

itmUXh^X, &nmm (n = 2, N) ©«F-^fk 

^a t is ^ t , m n - 1 mm * t* l tv 

-oxn m<ommm^Hnn^E.y ■< w sr*i-^igft =» - 

fen — 1 ^<D-r (n>-^iv^-/<)vy. 

lMriEMfta— k^<^ h/i-m^-kmmm-w^s* 

^tir^y^ymm^t. S&n-iWJiS-cfcff-iNfc: 
tt* b JH«» Sr * n pg® *5 It 5 A^7«^- WiJ- 

[0057] ^fc^Bjco^a-g-^eii, ang-i-s t- 

«©fy b\^-b »-ft Ctc&^WiZffiZ-, a^-t'y h 
^npgg (n=l, N) ©*JH§-#a*riii#lU t'y 
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-t^f-^^yuy^-b, astn raws-?© try ?-«r*i- 

;</is7. <T>$M- £ ^<^^m.^M\^^ ^X . I n 
pgg ©-^/u^-Vi^f •g-^r^-r-i' yf y y ?>I~ © 

U fillSSJ^a— h/Wf-g-irtufBSS— <D-*A"?-s* 

pwss -ei-ir m v±mmf®mmzm n re« t*5 it 3 a 

[0 0 5 8] 

it), Sterna*. *3tw<r>^pft%fc : mw.\±. t<D& 
•£L^mm<vMmiz&\,^x, ^m^^mm^m^it 

-arfcm-g-^N-ifi^u, xt>^m^t±m^>-y 

*m\At%frh. zm-it^xmmmj-mfcmt 

x*Nmmft*t#>x&mik-tz^p$m-fcmwxho 

t, ginpgm (n = 2, N) ©ff-SHfcKfc^T (— 
Mb LT01 T'fiSI^WCELP^-SHfclHlSg) , ®n- 

SlJS^- Vy-y^Umm^ (02©12 7) t« In 
- 1 PiS^T'lC^F-^-^-i-Ufcin - 1 <@©^vi^NVwy. 

^^E^ (1212 CD 12 8) i:, ±!2^— ©-7A^/^ 

;l'XtiLW*n^ki-Z^/i'3-'<^*&m\Bi& (i2©l 
2 9) b. ±lEigJS=- \"<9 Y^m^b±M^-<r)-7 

/u?-/*/vxm&t±%&f£- <o-?As?-/<fr*m%b (ofj 
i/*ft%Kc*%V4isg&m% (Ei2<Di3o) b, n 

tttrjimi-saoK^as^Eitt 0201 03) m 

^klHlgg (0 2© 10 4) na©«URfi*.fttt7^ 
^Sr^r-r^^-^y HI*mfciai& (02©1 0 5) 



[0059] ^tz^m^pm%mm±. ^©a?* u 

{g^-ic^DT. iEtt-S-^arotf^bJBnB* (n = 
1, N) u t?y Ml— A*» 

& I n pg« * T'© f ^ t m# b ¥4y £r 

x-y^^i:Srtt{il-r-S'r f -7^5 : -7 p u^-!f (01©18) 

mnmm (n = 2, N) ©«-J§«»;:*SV* 
X (05;ttf01©Sg-©CELP«^|H]g§) . InPg® 
4 X(D t° y 5 1 ^r^-r-f ^yy-^-frh t° y <?-&'&W L, 
jgfS^-K^y h /Ms ^-Srf^j^f =■ - K/s/^S 
-i-ESS (E13C01 34) b^ mn-l^m±X'<D^/v^ 
^,vy.>m^b¥4 ^b Zm-fJ y ? xfabfg— 

Ol 3 6) ±.fd.m-<D-?JU^;<jls7.m%-&ffif$.-tZ> 

^/^^m-g-^^-g-rs-^^^^^^-i-iHigg (a 3 

Ol 35) ir, BnPg«©^'T>'S:^-r-Y^-y^^^ 

BS (03O13 7) b, A^JiST- (03© 1 1 4) Sr^ 

a' (i) , 1=1, N P £r«-§-U Sifeft*^ 
ta]?S (B3C122) icm^j-f-Slft^jBHRSWK-g-EiS 

*mW)-f?> Z.b\z£<9 n±{mtti¥f8. U> ffi^JffiT (0 
3©123) frtfcl^-rSff^m^-^lHlgS (03O12 
2) ^«^"CV>?) 0 

[006 0] #7»«#'fbaiE«T?«F*'fb Lfct'y hx 

*T 5 i b &X*% 50*|fc:o^T. *3BW©* J*r«P*ft« 

Vi/y*\E}& (01 ©1) fi, Xt>m%^¥t>^>V) 

Lfc^-OA^«*$rI-©C E L P^-g-fklUK 
(HI© 14) fcffi*U B-©CELP^-g-fb[HlSS 

\s9* (01 ©7) fcffi^i-5t*ic, n^mti<D- 

»SrSB-©CELPW-g"ft:iaiS (01 ©1 5) trm^-f 
S 0 JB-©.CELP4Wfc|gi& (01©1 5) fi x A^3 
m #Sr. S-OCE L P.»-§-ftEIBS©W-!Hkm*fc*<5 
#«F*ft:U StftW^^v^yu^f (01 ©7) 
(cm^Jb, 7^^f (01 ©7) tt\ I-CCE 
LP^#<k0SS (01 ©14) tlZCOCELPffft 
m& (01©15) ©^F^km^SrlTy h !1— Ate 



(12) &ffl¥-l 1-030997 



flpff^f&f y H'-h**ti^, ±fE£'y 

^-OCE L Pft-JMbElB (Ell <D 14) CD 
^F^kttJ^Srm— CDCELP«^-IeI8S (01 ©16) fc 

Rt*y h y — A*^, |g— CDC E L P^-f-fblUSg 
(01 CO 14) ©U*flsm*©-»tJBZl©CELPi)? 

^b08 (hi ©i 5) ©tt-JNbaasrttaiu fff-co 

CELP«-§-0S8 (01 ©l 7) Km*-*-*. ±|B*J» 

m-i-^CT. %— CDCELP^IUJS (0 1©1 6) 
^fctt^-c0CELP«-§-|HlSS (mi <D 17) ld*5l,> 
t> ?9£fflH9-«rtt£-U SAHIBS 1 (HI 1 co 9) & 

[006 1] *fc#36W©*WiHb36»±, #4 bv^ 

SiJcoUfficOff^^tJ^T, JBnBJiKJBV^T. fn-1 
IVJ|0>tr3'?-K:#i-3££-fcr yT-WWfcU 
au&a- h/Wa-§-5r#^i-5iS^3- K:/y y 8? 

(06© 14 7) i» JBn-i»Ji4-efc«F*'fl: 
Lfcn- 1 fico-wvfv<;v;*fg-§-£r£-§- U ^-^bfc-^ 

/u^sv^m^-co-y-^y v^jaj6*sr3gn»ji»=*s(t 
sAAii^tBtf^!) >^jH«*n:aafeu -y-^7 0 

y Ufc n - 1 jSco-r^/W^W^-Sr 

^^m^^-r^^f-^/v^^m^ (ni6coi4 

8) £ x ±IE^— <K^^'<fr*m%?tM$L-$-'&'<>^ 
cote«$r^^fc/^^5£*«Mcotp-e. £nRWl HUSH- 
ES ^ ~ COT/V^/^/W^{f -§■©✓■« A^-fifE Sr7?-§-fb-f~5 

;v?-^>vxmmm& (H60149) ±ismj&=~- 

3I08S (Hi 6© 13 0) iSr*Ti-5. 

[0062] * lt, mM^mmwt*&m&*fc-i-z>-k. 

in-1 »Jl*-C»C*ttlLfci»^^j||»»SrfBii 

pgg^*5it5A^m-§-co-y->-7 p y v^««[ft±©«*^ 

**-f-5*^aff*«»lilBS (06(0142) «? 

^wasimfl-srWtti-f-siii^^ aiaiiw-^riiiHiBs (0 

6© 14 3) SLtbLfciH^ffl^Mft^Sria^S!! 
6© 14 4) frfcfc3rWLfc»«^««#&*Hb 

■raawjTJiflyfc^HbBiS (0 6©i45) t. ng 

81 (06©14 6) Sr-^tf. i§J& = - K:/!/*** 
0% (06©14 7) ttna©»BB*f«HtS*7-f/U 

[00 6 3] #JBW©*J*«-JH6«tt, »* U^giJOU 
Jfe©0ffifCjo^T. «#1"Stfy H/- MOSDT, « 

^•^©•y-^Vy ^^jsftft^HfjiWkiastoswwi* 

gltfeoT, &#W£BftN«Mg©try hu-HoSD 



n) u fy hy-A^b^npg 

IfX*©i»fi#ict t°y Y;uf^/V7(ffiy 

(04©18) SHI*., SSnPgJl ■£-<?© tV^Sr^lV 

*«rffr*1--5il«=»- *VL#®* (08©13 
4) In - 1 P^IJ /<;l,^f|f ty^y 

t Sr*-*-'T ^ y * ©-wv^A^ft^fls 
*t5"7/Vf^Vv^MlslS (0 1 © 1 3 6) t . ±SE 
0— © ff-i- SrfUj&l- 5 ^A'* ©f&© Sr Ms t ^ 

ft >f y * ©-^a^^aoMb 

^-t^^^^m^m^ (08©i 35) m 

va»fej&»t**fisj*^«y-Y v«*0K (08©i3 

7) t, jgn-iwastffcWffiLfcay^^afiisks:* 

n B«fc*sW 5 A^jff ^-w-y-^-T 0 y ^^Btt*±©«* 

{C^mi-5^^ffiiJfS^m08& (08© 1 5 2) 
®Sff «t >9 n »eO*^ffl*fife7 1" LT 
f¥4« -§-^^-T5^fa-§-^08S (0 8 © 1 5 3 ) 

ibm^wmmzm-%-i^ (0 6© i 

5 3) fc|i}^i-5^^SOf»fc«#0K (0 6© 1 1 

8) Sr-^tf. 

[0 0 6 4] ^^©HiScD^©f^ffl(CO^-CWT»- 

X.X t° y Lfc*&, ^©fy^filitA/ ifgfc 

^oT, Sn^i (n = 2, N) tc*3<t^t° 
y^Sr^-fki-SiSJES^- K:/y ^^0K»ct3^T, 
0 n - 1 pg«© tT y ^iC^t-T 33S$Mtt©*S:# *<bi"5 
rite: J: 9, «F*lbSft*^i6i±i-*. 
[0 0 6 5] **^©3B«0»tt»C*S^-Ctt» ^nPf® 
tC*Jlt5^V^^W^^J5E0Kfc*5^T, In- lRfJI 

^T'tci^^b^-i-ufc-^^^/w^fB-i-w-y-v^y 

^)S»^nPgStc*ilt5,A^ifs#i:I^C-y->'7 , 'y 

IB©-r/v^-«/^fS-§-Sr#pgg©y^ 9fi*f+W 
JP^ LfcB-CD-v/v^^^fs-^Sr^ JR n B« (d 

«f^«<D^T*. «n«»KiB»t5J|S-0^/U^^^ft 

^■©y^/w^^HSr^-i-fb-r^tfA^cD-es t-y hmm 

[0 0 6 6] 4fc s ±IE^— ©T^^/l^fm-fiHn 
l«JB * "CO ^ ^36S*jf $ iT,T V ^ fc » , * n RSJi *S 
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m^o^v^sr. %snvgm?iv<D<y<< ^\ztt-rzikt u 

[0 0 6 7] fgn^/fcDj&lH^&^t&lHlBS (!2 6<D 
142) fd^T, In- l^*-e{^^k«-§-b/ci 

(06O143) Kfc^T. ^mUfci^ff^ffliJ^ 

(H60U4) tctj^T, mm^mmms-^izMLx 

8S (H601 4 5) KJ8V^T» LfcifcJB^MflMBcS: 
[0 0 6 8] ClttKi *), A.j3i8*<D?*>9imV8m (m 

= i, n-i) ■ew*fkbfc#«o^'<^ 

[0 0 6 9] 9—#v hflr*f^J*0KK:*JV^T:ii*flD« 
v>T, naoi«f -f ^ ti6f 1 5 : 1 1 J: 

[0 0 7 0] 

[00 7 1] El 1 14, &&m<Z>3S— O^MM&^Pftflr 

itm j %mw.?>ffii$.**irzfT3 y9mxhz> a 

[0 0 7 2] El 1 £#f!?.LT, *$&W<0— IfeSfSWcoV 

xmw-rz* mmvtcfr, 2 3 

tElito^tt), PJKfcI!W-C*5. mii-14, ^ 
mmizio^X iW&Wy hu— K OUT, St'-yhu 

[0 0 7 3] il Sr#fi8-f--St, yfrVfrV'^y f^EI 

ssnt A^ffi-g- -y-y^y ^ymmwm 6 k 

Hz) Sr^^^-y-^y v^UfcJB-©A*«* (#J;L 
tf, -y-^yy V^i!S©:8 kHz) £3l-<E>CELP:f? 

[0 0 7 4] ^— (DCELP^-§"(klH]Kl 4(4, <D 
A*«*fc» HI 3fc*LfcCELP«F^HIBi:R]« 
D L (n) = G k (O)Cj' (n), n = 



Ldt -wu^v^^fs-f-tO'f' s> 9 * I L j ty^fy 
(O^fyry^^ I Lk^« ^~(7>CE L P^F-§-fk(5]8Sl 

T^^^ILa -y- 7 Id, tH^-f^o 

[0 0 7 5] fZOC E L Pft-^klslSg 1 5 14, ±IEA 

Mm^Z. $£— OCEL P^F-g-fkHIg&l 2©ttl^jT?*>5 
3«ffi<7M Xf?^ I L d, ILj, I Lktl^t^ 

T^-g-ffcU ilBA^m-i-Jc^ti-S^a-K^^ h/v 

<D-Y j/ * * I dt -^A-^/^u^fB-^-tfM y 9 X 

i j t v<i ^©-r yf^xik * hmz.m&^mom 

(Djls-T'yy^l a Sr-7/W^7°U^-y-7(cm^)-r5, 

[00 7 6] in 2 (4, *&m<Dm-v>mmmz.isvz>m 

-C0CELP^-§-fklHl8Sl 5©«figSr^:-t-^'D y9mx 
fe5o H12Sr#flS,bT, ^Z(DCELPfffjWl5 
»^o^T»iWfclJlW-*-5„ JB-OCELP»#<klH]8Sl 
514, 01 3^Lfc^5fe<OCELP^*'fklHlKtJt'< 
T, jgjea-K^y^ftasiagSl 2 7tv/V^^4 

j&ess i 2 8 h^^'*jv7.%mm& i 2 9 ty>c v«g 

[0 0 7 7] ifiiSa— K^y^aSSRlSIlSl 2 7"Ct4, A 
^iffi^-l 2 4£^LT#5>;h,3'f VtV^;* ILdA> 
■b, ^-OCELPftftlUKl4lC*5lt5tVf-d' 
U «-©CELP«F-S"fkiaiSl 5©AAfS#0 

ty/y >-ym&mz*ifc-tz>m—<D\i°y^d 1 Kjcgi 

-TSo {SJjIH!, fyyi) ^^Jlfe^4r8 kH z^fe 1 6 
kHztc^tfei-?,^-, dl = 2d' i:^5„ £ £>(C, 
JB-©fyf-d 1 Ufca?*j6H («»J^f4, d 1 

-8, dl + 7) W't'^b, 013©^=-^ 
y^«*HIKl 0 7 £ IfJMfC: LT, ±5^ (3) T'S$tt 

[0 0 7 8] aJS=»— K^y^asREBSl 2 7 

(4, »RSiifc]([ZCtfs/fd 2 ti-©k>fd 1 cd 
M^{i^«^tV^£ L, -f^y** I dlc^mm, 

K'*? h/HltAd (n) ^c¥4 1 3 0 Id, 

^tOS^ft^-SAd (n) *7'(>yiLmmi&l 3 0 £^ 
/u^-/</u^«3RiggS 1 2 9 Id, ttt^-rSo 

[0 0 7 9] -e/Wfv^/W^jfclHjggl 2 8T'(4, ^— CO 
C E L P^-g'fklelJg 1 4 Xm^KC^t^f^^^'m^ 

1 2 5, 1 2 6Sr^UT»5>ix5JB— ©CELPW*fk 
[HlSSl 4tCtJ(t5^/l'^^^fg-§-(D-Yyf^s/^^ I L 
j hf'tWd/fy?* I Lki^, ft* (7) xm 
&tlZ>%i— <D-TfUf-/<^^.m^rDL (n) , n = 0, 

[0 0 8 0] 

0, •-, N-l -(7) 



(14) mm ¥11-030997 



[00 8 1 ] ::X-, C j' (n) li> f-WCELP 

m&&8 kHzH 1 6 kHz\zmm-tz>m&<D-&it 

Cj'(n) = 2 A(p) S in - 2M[p)), . 
p=0 



[0 0 8 5] ;rt-, Dtt, -?A^/NVw;*{f -§-©-9-^:7' 

^Itg-efo!9, _hj£ (9) tproDSr. D (p) , p = 0. 

p' -1 £B#iM.*UJ&i/\ > 
[0 0 8 6] CKDflilT'fi, W.— <D-?;V3-/<;V*m*§r<n>Wi 
ffik L"C, 2 " p' (2 p' ffl) ##&t 

5, I^Tfr©^^— ©^/^/>VV^«-§-D L (n) 
lis HI 1 3 (C^ Ufc-7^/^/w^^^lslSS 1 0 8 £ Pim 
tLT, rtue>©«effi©«f*»t>» ±5t (4) <ommt:ik 

[0 0 8 7] *fc, 1 28lt ^ 

— <D-^/V^/V^m-§-D L (n) £^r£>l?£{t-S§-SDL 

0 
1 
2 
3 
4 



U, Cj' (n) fit, ftiC (8) T-«$^5o 
[0 0 8 2] 
[gC7] 



n=0, .,N-1 ••• (8) 



C j ' (n) 14, jSfevSC 



"(9) 

(n) ■^^^^m^isot-^ji-f-^^^mmmn 

1 2 9(dtb^i-^ 0 

[0 0 8 8] -?A"7'/<A'?.&mmi6 129 ^— (D 

*>ft^«fc5tc:, KJfc-*-*. ±5£ (8) lcg<5i^ 

-AfN=8 0> /^»P = 5it5is *2td^-t- 

[0 0 8 9] 
[*2] 



1.1 1,21,31,41,51.61.71 
3,13,23.33.43,53.63,73 
5,15.25,35.45,55.65.75 
7,1 7.27.37,47,57.67,77 
9.19,29,39.49.59.69,79 



[0 0 8 3] ddT-, A (p) » M (p) |-OC C t h"IifcX*hZ><, 

ELPff^ftlilKl 4R:*J»t«-^/V'^^(9-g-S:*i« (9) T*f$ft5„ 

-T3 p#icD/NVW*<Dgite£<attT*;fc9, P' f4, -?-(£) [0 0 8 4] 

p'-l 

Cj' (n) =2 MP) * (n - (2M{p)+D) }, n=0, ..l.H-1 
p=0 



[0 0 9 0] &£Lfc^VW*#«4£ttKS^-C, »~ 
m\3i&l 0 8 i:ID«(-LT. S(10) T*S£ 3x5 Silt 



E4 (j) **/hfcft*J:5fc|ff»fl:i-a. 
[00 9 1] 
[St9] 



N-l 2 
E4{j) = 2 X " < n > " 



N-l 

Vx»(n) SCj(n) 
n=0 

N-l 2 



- (10) 



(15) 
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[0 0 9 2] :;t% X" (n) . n = 0, N- 1 ^X'hK) . 

it. ±Ml*—>fy MS-§-X (n) JtiEilJS - K^< [0 0 9 3] 

^h;H!§©«4llf-SAd (n) H— *>-*Asf-* [tlO] 

^fitOff4fitSDL (n) irJCtiJit^kbfcfg 

X'(n) = X(n) - OGa SAd(n) - OGc SDL{n) , 



(li) x*5-7Lhh,Z> a 



OGa = 



OGc = 



H-l N-l 2 N-l M-l 

2 X(n> SAd(n) 2 SDL(n) - 2 x < n > SDL(n) 2 SAd{") SDL(n) 

n=0 n=0 n=0 n=0 

N-l 2 N-l 2 | N-l 12 • 

2 SAd(n) 2 SDL ( n > -(2 SAd < n > SDL(n) 
n=0 n=0 \ n=0 / 

N-l N-l 2 N-l N-l 

2x<n) SDL (n) 2 SAd(n) - 2 x < n ) SSd(n) 2 SAd( n ) SDL(n) 

n-0 n=0 n=0 n=0 

N-l 2 N-l 2 /N-l \2 
2 sAd(n) ^ SCj (n) - (2sAd(n) SCj(n) 
n=0 n=0 ln=0 ' 



— (11) 



[0094] S fc, -7/^y</^^.mm\3i^ 12911 % 
-<D-?>v=f-/<?i>*m%C } (n) t^tDntkia^rS C j 

(n) ^mmm&i 3 ok, wisi-a-r^y^ 
[0095] y-f ^assRcsse 1 3 0 -e«, ausa— k-< 

? F /Wf -gi ^— co-^/V'^-'/v^fi-g- 1 fg ~ 
/u^ft-g-o^ vStS^tE^^ h/m^-fki-S. =• — K 

-*>V=f~/*.jV?.lts%<D>?4 ^tl^iX. Gkx 
(0) . Gkx (1) , Gkx (2) s kx = 0, — , 
N-l 

E5{Joc) = 2 I x ( n > " Gkx (0) 
n=0 



K-iir-rs. *jS35e^-r>-©-r v^s/^kn mis 

jgj&a-K-i* F/V©«4(ltSAd (n) iflWEJB— 
O-ryv^/i^^coS^fg-g-SDL (n) £ tuiEg?-<0-^ 
;vf^Off4^fSCj (n) irmrtfi^-^-y h« 
^•X (n) Srffl^T, (1 2) T-3t£;it3gl^E 5 

(k) ^*/Hbi-^ J; o (cii^i- 5 . jliR^Hfc-f 

*V Gk (0) » Gk (1) . Gk (2) if?.. 
[0 0 9 6] 
[»1 1] 

2 

Gkx(l) SDL(n) - Gkx(2) SCj{n) ) 

- 02) 



[0097] mtRvtc^j ^tmfe^- Y**-9 V 

Srffl^TBSflrS-SrflMfcU t^u-A^^? 1 0 

1 2JC, tH*i"5. £LtT% B2»;:**l,fcJB-©CEL 
PW*fkl=IKl 5©1M£IWJ«:***.3. 
[0 0 9 8] WtfH 1 LT, ^HIS^©*^-^ 

yni^ICCEL Pf£-g-<ffclH]8&l 5^feA^JLfc4 

[0 0 9 9] *^*«H*SS11Klov^-CttWi-6. 



[0 10 0] f^f/U^fl 8f±, ±IEf;/ hxh 

©CELP*?**fcl=]BSl 4lc4SVNTW#ft;Lfc-f 
niLd v ILK ILk, I L a Steffi g|-<D 
CELP8§IH8l 6£tt^ri-&. ±lEW»tt-J§- 
jJSWfy hU-h *-©CELPW-§^b|3 
8S 1 4 >T|J-5Ht: Lf^lg©-!' yf? * 5 

ILd, ILj, ILki, IZ©CELP|?^W 

1 sicfc^tSfftLfc-fyfy^^i d« I j, I 
k. Ia^SrttfcilL. j|Z©C E L P^-§-Ih]8S 1 7 (ct±l 



(16) <&ffl¥-l 1-030997 



[0 10 1] ^-©CELPtfS^l 6 14, Ull 4lC 

>fy^ I L j i^VO-fyfj'^^ I L k irj&Jg 
^aUSttfcjttJte-f-S'f V^y^^ I Lai 1 ?), -ttu^e 

-©« ±m^*ttf& u ^-r -y^-iHi^i 9{ca^i-5c 

[0 10 2] ^-05CELP«-§-m?Sl 714, |g-©C 
EL PWWbEII&l ^as^Tff^ffcUfc'f ^"fyfT, 
ILd, ILj, I Lki^-©CELP#-§-fb[i]SSl 
5 (CioV' 1 T??-§-'ft: Ufd--)' y ^ I d, I j, Ik, 
I aiH, ^ U ^.'<s/^[e]SSl 

[0 10 3] EI3f4, *«W©jB-©|81fiS«t*SJt5JB 
-<DCELPlS#|e]8§l 7 (DMf&frm-f-y' & vtmX'h 
3, 0 3£#fiSLT, HI©CELP««1 7tco 
U^TKMi-S. ^-(DCELP^^-ESgl 7f4, Ell 4 
fc^UtCELP^Wai&fcJfc^-C, jgj&a— K^y* 
«-§-|h]SS1 3 4i-7;Wf/^«tlHSl 3 5 t-^/V^ 
'<ArX9E&m 136t^ 1 3 7 ©fifths 

[0 10 4] aU5=»-K:/y*«*II]8&l 3 4T?t4, A 
f}^ \ 3 1 Srfl-L-CA^Lfc-f Vfyt*- I L d a> 

-©ej/fd 1 fcgtidU AMfl 1 6 5r^-LTA* 
Uc-fyf^^ I Ld^fe^LfcM^-tV^iJil- 

-5. «-g-Lfc^-rotfs/^d 2K£^-C, arjga-K 
h;HlfAd (n) SrHttiU ^y«»13 

[0 10 5] -v/U^^^lHlgSl 3 A^ffi 
T-l 3 2£A** ; F- 1 3 3Sr^UTA^Ufc'f>'7 f s/i5' 
^ILj, I LkA»b> ^/V^v^V;*. 1 2 8 k 

iDtHKLT, S-©^^/V^fifDL (n) Srfc-fr 
U yfttiB l 3 7 fc-TA^/'Oi'^a^iaK l 3 

[0106] ^/v^</WX^-§-[5]gg 135 -Ct4, -vA-^- 
/<?i<xm%mi& 1 2 9 t LT, ^— <Dt/V=^/<;U 

(n) £«^U Sflfcfl©v;wf/VP7«fDL 
(n) *W>«fH*l 3 7lc:tH;*H-5 0 
[0107] y-Y V*«-|UK 1 3 7 -Ctt, A*4S^ 1 1 

(0) . Gk (1) . Gk (3) «r«*U ar« = -K 
^(-;HlfAd (n) 



(n) /^tfC j (n) t^VG 

A (k) , GC1 (k) , GC2 (k) *m\,^XB)Mm 
#£tfr&U f?£f§*ffr&le]Sg 1 2 2lcffi^-f-5c 

[0 10 8] £*±T\ l§!3fC^L^-«CELP«# 
Hl&l 7©ttM4:i|*jt, Blfl8 1 SrtlLT, *HJS^J 
©^«^g«tCOV^lft9ri-5i:, ^.-T 3^0(51 9 

fflJfS^-SrA^J U ±|E*l««-§-jSSi* f y hu- h 
[0 10 9] *lS^©f-©IfiiT14, l^yf 

[0 1 10] 124 14, ©mfc^O^jfr^-g- 
[0 111] **^J[c*5^T»4, f^^ftilt'f 

[oi 12] *&w<Dm-<omMM\-i. ±mm-(Dmm 

fflkit^X. 3?— ©CELP??-5Ht:[E]Sg2 0, 3?~©C 
ELPW#<biafS2 1. |g— ©CELP«#lE]Sg2 2 i 
*-©CELP*-§-@g8 2 3©*astt3SU-Cir*a. EtT 

[0 113] *-©CELP$5F#fc|Hll52 Ofi, 
ifv^y v^SBSl*»?>A*bfc»-©A*«-g-Sr4?F-§- 
lfc:U K^<^ N/KD-O-^s/^^. I L d t-^/w 

^/•?/v^{g^-cD-r >"7* y t * i l j t y-r /f? 

2?^. I Lk£B^»CELP?5-)§--fk;lH]S&2 i t^^y' 

©CELPW-^fcEBS 2 If-, m^1-5o 
[0 1 14] 12l5f4, *l8W©JBZ.©iaSW»!:te»t5« 
-©CELPff«2 OWlf^Sr^i-^'n y^lf 
fc5. El5$r#fi?. UT, *mfam(DW,— ©CELPff 
^klalK 2 0 t , Ell 3»C^LfcCELP*$-^{fclH!8&i:© 

[0 1 15] S-©CEL P^-g-fklHlKl 8T'f4, Ell 
SJC^LfcCELPW^blHlKtJt^T, mmf-mMfr 

m^i o 3ouA-c*5«»^w»»i. «wk^jb««: 
*^kiaigs i o 4 ©m^T?fo5*^b^^as#»^ 

Sr. ^ix-m, W^13 8 s 13 9l:ai*LT^5 
jS©*J|*4. f£oT\ ^-©CELP?9^k[HlBS2 0 



(17) 
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[0116] m5[2l4£#!#.L-C, firoCELPif 
^0^2 lfii, ±iEA^m-i-Sr, f-©CELP^k 

m'sg2 oom^jT-fc?. 3AI^cd-y yf^^ i l a. i 
L j , I l k t±Bi^^ill#fci±IB*^bi^^«J 

yo^f i^r v 9 * i k a bxf\zmi&^m&m\£tti&-t 

[ 0 1 1 7 ] HI 6 fit, ^~CDC E L P^telelBg 2 1 © 

CELP^#>ftlslK2 HCO^TSiK-r5 i: , 7 1 — A 
#«ls]gg 1 0 1 fit, A^ffi^- 100^ LTA^l LfcA 

i o 2iwUWrt-5 0 

[0118] 1^:7 A^HH18S 102l±, ±IE7 U 

l> «saK^«»*i«-^j«iais H3i mi -si- 

2fii, AAS^HO, 14 1^LT, S-©CEL 

pm^u®i& 2 o ufc«y»^sMR«i m^tmm 

^SlflMRSrA* U ^-ft^, IB-OCELP^-g-fbig 
8g2 1 WA^ff^-wf-^^y ^^i!itt»JS;t5«- 

Np 



AS(Z)= 1 



i=l 



[0123] MM^-mttft\3\1& 144(4, HI 1 3 L 

fcift^a^wiais i o 3 1 mmiz, iMmr^mmm 

(i) . i = 1 , -, N P ' Sr*^SMS**^fbiaK 
1 4 5b?-?-y hfs^^lsJSSl 4 6 £*S=J- b'zf 
ytUmm'&l 4 7 i: ^^^^0161 48t-7 
/v^^a?SR|Hl8Sl 4 9fcttl*i-5. d^Tr, Np' 
f*»^M^«f©*«-C* 9 , M*Lfif , flOj -cfc 
So 

[0124] mm^mmmm^itmrn usm mi 
3 \ZTjk L.tcmM^m&Mm*<k\s\i& io4t pom ic, ± 

Hp 

1 - 2)al(i) R2 1 a" 1 



Rw'(z)= 



i=l 



1 - ^alU) R1 2 
i=l 



[0119] MfM©tv/y 
fit, ir^»«* t i^bR^SMRftw^tu-ettkijy- 

Lt> ±SC (2) tlRl^W^^aiJ^^^/U^co-YV 
y/fy/!)y^ (WJ©7s'ytyyyy«4 

[0120] 1§=fc, jNfflHWflMRg&lBltt 14211, £ 

-o«i^jwfii»a i ( i ) , i = i, n p &mm 
; T-mmmm^-ftf&®& 1 4 3t^-y y ms*^ek 

14 6 ir®^3— Yzfyf^%m$h\ 4 7 £ -r^^/u 

148 t-^/^y<^^mm\s\^ 1 4 9 m 
-(om+itmr^wmma v u) , i = i, -, n 

pSr^-yj/ h«#f^riilHlfSl 4 6 K^y^ 
Sl^lHlSS 14 7 t -7/l^sW*£j&lH|g§ 1 4 8 t -r/Vf- 

[0121] i6S^^»iaafB#^lHlK 1 4 3 T*fi±, 
y^U—A^fdlHlKl 0 2*^A^LfcA^f-§-^J; 
9, aft^Mig^A'* (13) #fi?.) frJBl&L 

t, *^aa«E«*sr3mju» mm^m^m me 1 4 
4{cta^-t-5o 

[0 12 2] 
[ffcl 2] 

-(13) 

SlfiMftaw' (i) , i = l, -, Np' Y 

fs-f-^iai^i 4 6 tmit=^- h'y-yv-mmm&i 4 7 

£-ww^/W<.£/&!H]Sg 1 4 8£-?vi' i ?v*A';*8?5fS|I|gg 
1 4 9 tc, Jg-©*^Hki»^jBS«««:*i--l' ^ y t 
x&MJjffi+l 1 3 t^m^j-t-So 

[0 12 5] h{f-§-ffr£|H]gg 1 4 6flt ftSC 

(1 4) -e^^^S^iSfi^lt^^^Hw' (z) 
£r, f^7 u— A^#IH]SS 102 *»feA* UfcA^W* 

[0 12 6] 

lici 3] 



NP' i -i 

1 - ^avU) R4 z 
i=l 



[14) 



1 -1 



Np' 

1 - 2aw[i) R3 A z 
i=l 



[0127] CCT\ Rl, R2, R3, R 4 fit, «g^5 
R3 = 0. 6, R 2=R4 = 0. 9T-fe-5<, 

[0128] mm^^n^m.m^y w- 



(jfcSC (15) #J8) 2:«US 
S^(t7^/i-^Hw' (z) ^ritflLfe^l^ 
ttl^7-f^Hsw' (z) Sr, t^7y-^.; 

7ri 0 6Sr^UT#fetu5B:Ml^^7u— AcojftSm 



(18) 
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^kj^bsm-*. mix* ±.%£m&m*ttn&f&7 -r m-rso 

/K?W7-<^^#iC^f-^7U-A(Df6^^HLT. [0 12 9] 

HS ' (Z,= — s : s : 

1 - ^al'U) 2 1 - z 

i=l i=l 



[oi3o] $ t>\z y ±.?£MMmfrttiim^frb±.mm 

A^JES^-i-Sr^L, ^-yyHlfX (n) , n = 
0, N-lSri^J«i-«. r^T% Nttfy7l/-A 
*-C*>5. ^-^r> Hit X (n) fcitfSa-K 

gUSSflHSg 1 4 7 £ -?/\"?-s<;\'*%mmV& 149t 

[o 1 3 1] mt&zi-Y^'yvm.mm'&i a 7m ± 

ESS-©Mfc0!lfc:l3tt5aMS=»- K?V*JB*HIS 1 2 
7 (El2#f£) tUM^LT, A^i&H 1 1 2 4 Srtf- UT 
tbW-l'yfy^^ I Ldd^ v fg— cotV^d 1 £ 

*mu ss-wf s^d 1 fp-bt ufcsm© 

^Hsw' (z) U— J*mc UJgHkLfc 7^ /V 

*Z s w' (z) £rffl<^5, 

[0 13 2] ^LTDSa - K^y^IiBKl 4 7 
tt, il«£;Jxfc3g~cDfcV^d 2 if-Ct'yfd 1© 
Sl^ffiSrll^f s/^t U ^Vx;/** I d fcSHfc«L 
I±1^«^F1 1 OKffiTrTS. 5g&£*ufcagJ£=>- 

K^^h/VfS^-Ad (n) 5r^-Y VggmiUSS 1 3 0 (C. 
^©StifSAd (n) V&3!IhJ8& 1 3 Otv 

fri-s*/v*umm'& 1 4 9 awji-s. 

[0133] -r/Pf/^4j«ia8 1 4 8 TNi, ±|BJB 

— <nmMmz&\iz^^'*fr*£.&.Mi&\ 2 8 
clt, jis— ©cELP^*'fbiaiS2 oxm^tvtz^ 

(n) £ffr*i-3o 4fc> *4*«©WU8**tttt'S-j£7 
^/U^Zsw' (z) SrJl^T, ^— cO^W^/l^f 
f©»4(I^SDL (n) £ffr&U W-v/V^^/W 
*{a#&^A^^w*g?5!?|H]8g 1 4 9lc % H— co-r/v^- 
s</\sxm%-k *<Dn£X6%*?<< vgH^lnlSS 1 3 0 \z. 

[0134] -?>\'=?-s*/VX.&mWM& 149 T?fi. ±IBf5 

— roniSfiMc&tt s-r/^^i'^^iHigs i 2 9 1 mm 

m&Mni&f&y -< z s w' (z) srfflv>x, Sffc 
^fc, ■?/\>?-/*j\'*&mmi& 1 4 9 f*. in 

irov/Vf ^/V^flf C j (n) i:, ^©SMfSC 
j (n) fc-y'f >«Sl5ig8l 3 Kfo-t^J^y 



?x*mjji%*i i it-, mtii-z>o 

[0 13 5] KIT, ^«*3£@tcov>Tf&9ii-3. HI 
7 (4, *3BMO«— ©iaiS«fc*i»-J-5»— ©CELPtt 

T, I-©CELP«^IHK2 2i > |314lc:^UfcC 
ELP«-§-HI8Si:(D*a]S^o^TlftMi-5. 
[0 13 6] I-©CELPSf[Hi82 2T*(i, HI 1 4 

ic^LfccELPfc-g-iag&fcjfc^-c, mm^mmw^ 

1 5 Otcm^LTV^-^CO^.^^^,, t^oX, ^— CD 
CELP«-§-(e]8S2 2«r«j^3|3]B&©lMmWtt*ll& 

[0 13 7] El8fi, *^WcO^-coHJ£Mfc43 

tt5JB~©CELPfc*0!S©#jfcS:*i-:/ci */9WZ 

^*$r«^-r 5JBZ1 (75 C E L P«#Ih18S 2 3 fcoV*-Ctt 

[0138] W,~ © C E L P«-§-Ih1!S 2 3 W\ MIE^— 
©HJS0iJ^*J»t5^~©CELP«-§-[5IKl 7itt-< 

■c\ ift^jimRftaeijHgK i 5 2tw^«#^iHi8Si 

[0 13 9] H18Sr#fiB-f-5.i:. iKffl^Hffi8:£«|B]& 
15 2l±, A^ifTF-l 5 lSr^LT, g-©CELP« 

2 2 t?«# Ltct+imM"? ffl&m&^fi U 
^bffl©*I^M«»3HfciaB5i 42i PM*£ LT, j& 

1 5 3tW^n. ff^fS#^lHl8Sl 5 3X-I1 
^«-§-Eg&l 3 7T'^Lfc®SfS-§"T^^SiJ^7 
^/v^Hs' (z) Sr««bi"5^i:fcJ:9W4fe«-«-S:f^ 

figu, m^ag^i 2 3»cm^i-5<, 
[0140] u±x\ *&m<ons-<om&M<o : *T»n& 

t° 7 f i v;Vf ^;V^f f tSJgf iff i 
[0141] HI 9 *^§qc0^H©HJ£{PjcO^^-§- 
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Lfct>©t?fc3<> 

[0142] ^m^mE-^mmmiD^n^m^rm 
ma. ±.mm-<omMmtit^<x. iz©cELPft 

«2 4> ^-(DCE L P«-§-IhIK2 5CDl!)^(0^.i4S 

[0 14 3] S5-©CELP$9F-IHfclSB2 4 «\ A*« 
^§-£r, m-cOCELP^^-iklHlKl 4<om^T*fe5 4« 
S^yf^^^I Ld, ILj. ILk, ILatl 

h/KO-Y y * * I d t -wi^^/i^ff-i-©-!' xfy 

* * i j t y-r >-©-r s/ * * i k & bmz.i$m^m 
[0144] ia i o ft, ^m(o^E.a>nmm<omz.(o 

C E L Plff-g^klHllS 2 4 ©flJ^Sr^i-^o * HIT'fc 
5o E110^#fi?.LT, fZ©CELP??fM24 
toVNTmWi"5o ^~©CELP:fr^ffclH]S&2 4fi, 
±aE»-©SH6«Ifc*J^5*— ©C E L PW-g-ftlUgS 1 

f 0.5 x f(i) i = 

fl(i] = 

[ 0.0 i = 

[0147] $ bfc, ilft^^ WffSciT-ftlilK 1 5 5 
tt» 4^HkLfc*IMLS Pi±fESS— ©ST-fcLSPS: 

^jW«»*^— m-i-ffrfcESSl 0 5i»5a- 
K/y^ Sk^IhIK 1 2 7 £ >v=f-/*.>\s-*%mm% 12 8 

1 1 3lctil^t5. 

[0 14 8] &»cWW§-3Sglco^Ttft93-r5 0 3S— 
©CELP£-§-|5]gg2 5fci\ ©CELP^-ffclUK 
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